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Description 

The present invention relates to the field of stor- 
age-stable glucosamine sulphate oral dosage forms 
and methods for their manufacture. 

Glucosamine sulphate is a well known and ex- 
tremely important substance in the treatment of rheu- 
matic fever, arthritic and arthrosic complaints, both in 
the acute and chronic forms, and, generally, of all 
pathological conditions originating from metabolic 
disorders of the osteo-artlcular tissue. See U.S. Pa- 
tent No. 3,683,076, and United Kingdom Patent No. 
1,056,331. See also I. Setnikar et al., "Pharmacoki- 
netics of Glucosamine in the Dog and in Man," Arz- 
neimittelforschung, April 1986, 36(4) pp. 729-35. 

Glucosamine, used In the form of the salt with hy- 
drochloric, sulphuric, phosphoric, or other biocompat- 
ible acids, is known to have an anti-inflammatory ef- 
fect when taken orally or parenterally. Tapadinhas et 
al., PharmatherapeuUca. 3(3), 157-168(1982). 

The synthesis of glucosamine sulphate was de- 
scribed by Breuer in 1 898 (Chem. Ber. 31 , 21 97) and 
an industrial method is the subject of U.K. Patent No. 
1 .056.331 . U.S. Patent No. 3,683.076 and Swiss Pa- 
tent No. 525,861. 

However, glucosamine sulphate has several 
properties which render its packaging problematic. 
Specifically, glucosamine sulphate is highly hygro- 
scopic in nature and the amino group oxidizes readily. 

These unfavorable properties give rise to difficul- 
ties and limitations in the practical use of glucosamine 
sulphate. For example, oral forms, such as tablets or 
capsules, require antioxidants, such as sodium hy- 
posulphite, to be present in their formulations. Gen- 
erally, these substances, although blocking the oxi- 
dation of the amino group, do not solve the problem 
of the hygroscopic nature of the sulphate. This nec- 
essitates the preparation of these forms in environ- 
ments with a relative humidity not greater than 30%, 
and even then, the results are unsatisfactory. Similar 
comments apply to rectal forms (suppositories) 
which, even if kept under dry, refrigerated conditions, 
degrade with considerable rapidity. 

U.S. Patent No 4,642.340 suggests that it Is pos- 
sible to stabilize glucosamine sulphate by the forma- 
tion of a mixed salt thereof with sodium chloride. 

Published European Application EP 214. 642. 
published March 10, 1987. also suggests the use of 
a stabilizing salt but discloses the use of MgCI 2 . NaBr 
and KBr instead of NaCI. 

Furthermore, it is known that ascorbic acid may 
be used to prevent the oxidation of materials such as 
compositions including cycle- (N- met hyl- Ala-Tyr- D- 
Trp-Lys-Val-Phe) and a selected non-steroidal anti- 
inflammatory drug. See U.S. Patent No. 4,474,768. 

U.S. Patent No. 4,590,087 relates to a treatment 
of periodontal disease and describes a composition 
for topical applications, including a calcium source, 



glucosamine or other simple sugars; or amino sugar 
having anti-inflammatory activity, ascorbic acid and 
tyrosine, phenylalanine or other precursor or stimu- 
lant of epinephrine or nor-epinephrine production. 

5 Bone meal or the equivalent serves as a source of 
calcium for tooth regeneration, as a general cleansing 
agent and as a filler. Equivalent substances include 
biologically compatible calcium salts, representative 
of which are calcium gluconate, calcium carbonate. 

10 tricalcium and dicalcium phosphate, dolomite and the 
like. 

The anti-inflammatory substance may be select- 
ed from the amino sugars, glucosamine, D-mannosa- 
mine, D-galactosamine, their biocompatible acid ad- 

15 dition salts, glucosamlne-6-phosphate, N-acetyl-D- 
glucosamine, N -acetyl- D-galactosamine, UDP-N- 
acetylglucosamine; the sugars 2 deoxy-D-glucose. 2- 
deoxy-D-gaJactose and man nose; and the amino 
acids cysteine, creatine, creatinine, L-tryprophan, va- 

20 line, alanine, glycine, glutamine, aspartic acid and S- 
methyl-cysteine. The ascorbic acid is used to combat 
periodontal disease. 

U.S. Patent No. 4,772,591 relates to a method for 
accelerated wound healing and discloses a composi- 

25 tion very similar to that disclosed in U.S. Patent No. 
4.590.067 discussed above. However, the calcium 
source is optional if the composition is to be given or- 
ally and the patient has sufficient dietary calcium. 
The ascorbic acid is used for curing periodontal dis- 

30 ease and for certain healing properties. See also U.S. 
Patent No. 4,647,453 (=EP-A-0 178602). 

Despite the work in stabilizing glucosamine sul- 
phate that has gone before and the therapeutic im- 
portance of this compound, there remains the need 

35 to alternate methods of stabilizing glucosamine sul- 
phate. 

The present invention provides a composition 
which includes glucosamine sulphate in a highly stor- 
age-stable form. 

40 In accordance with this aspect of the present in- 
vention, there is provided a oral dosage formulation 
Including a measured amount of glucosamine sul- 
phate; and ascorbic acid in an amount of at least 
25mg per 100mg of glucosamine sulphate and cal- 

45 cium carbonate In an amount of at least 35mg per 
100mg of glucosamine suphate substantially homo- 
geneously admixed together and having enhanced 
storage stability. 

Also in accordance with this aspect of the pres- 

50 ent invention, there is provided a storage-stable oral 
dosage formulation including a measured amount of 
glucosamine sulphate; an ascorbic acid selected from 
the group consisting of crystalline ascorbic acid or a 
physiologically acceptable crystalline ascorbate salt, 

55 and calcium carbonate the ascorbic acid and the cal- 
cium carbonate being present in an amount effective 
to stabilize the measured amount of t he glucosamine 
sulphate, substantially homogeneously admixed 
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therewith. 

The formulation thus produced has several ad- 
vantages. First it has enhanced storage stability and 
adequately addresses both the hygroscopic and oxi- 5 
dative tendencies of glucosamine sulphate. WhQe not 
wishing to be bound by any particular theory of oper- 
abflity, it is believed that the ascorbic acid acts as an 
antioxidant and the carbonate acts as a desiccant 

In a particularly preferred aspect of the present 10 
invention, the formulation includes either crystalline 
ascorbic acid or a physiologically acceptable crystal- 
line asoorbate salt. The use of this form of ascorbic 
acid provides additional lubricating properties which 
allow for the manufacture of an oral dosage form with- 15 
out the need to resort to additional tableting adju- 
vants. This allows for a reduced production cost, elim- 
inates the need to employ ingredients which may ad- 
versely affect the health of a patient to which they are 
administered, and reduces the possibility of reactions 20 
between ingredients which may adversely effect the 
storage stability of the glucosamine sulphate. Also, 
the unique combination of ingredients of this inven- 
tion provides a safe system for the patient, as the cal- 
cium carbonate tends to neutralize the ascorbic acid 25 
when an oral dosage form of the present invention is 
ingested. 

It is also an object of the present invention to pro- 
vide a method of stabilizing an oral dosage form of 
glucosamine sulphate that results in a product of en- 30 
hanced storage stability. 

In accordance with this aspect of the present in- 
vention, there is provided a method of stabilizing an 
oral dosage form of glucosamine sulphate which in- 
cludes the steps of providing a measured amount of 35 
glucosamine sulphate, admixing, substantially homo- 
geneously therewith, ascorbic acid and calcium car- 
bonate in amounts effective to stabilize the measured 
amount of the glucosamine sulphate; and forming the 
admixture into an oral dosage form, having enhanced 40 
storage stability. 

Also in accordance with this aspect of the pres- 
ent invention, there is provided a method of stabilizing 
an oral dosage from of glucosamine sulphate includ- 
ing the steps of providing a measured amount of giu- 45 
cosamine sulphate, admbdng, substantially homoge- 
neously therewith, ascorbic acid selected from the 
group consisting of crystalline ascorbic acid and a 
physiologically acceptable crystalline asoorbate salt, 
and calcium carbonate said ascorbic acid on said cat- so 
cium carbonate being provided in an amount effective 
to stabilize the measured amount of the glucosamine 
sulphate; and forming the admixture into an oral dos- 
age form, having enhanced storage stability. 

The method provides a protocol by which gluco- 55 
samlne sulphate containing oral dosage forms having 
enhanced storage stability may be manufactured. 

As previously noted, glucosamine sulphate syn- 
thesis was described by Breuer In 1898 (Chera Ber. 



31, 2197) and an Industrial method is described In 
U.K. Patent No. 1,056,331, U.S. Patent No. 3,683,076 
and Swiss Patent No. 525,861. Glucosamine sul- 
phate prepared in accordance with Swiss Patent No. 
525,861 generally involves liberation of the glucosa- 
mine from its hydrochloride in an aqueous-alcoholic 
medium, in the presence of triethyiamine, and subse- 
quent treatment of the obtained base in an acetone 
medium with the stoichiometric quantity of concen- 
trated sulphuric acid to give the glucosamine sul- 
phate. In the Swiss patent cited above, ethyl ether is 
used, but in industrial preparations on a large scale, 
it is preferred to use acetone which is much less dan- 
gerous and moreover, yields a product with the same 
characteristics as those described in the Swiss pa- 
tent 

Ascorbic acid (Vitamin C) can be obtained in re- 
duced form from a number of commercial sources. 
While the present invention includes the use of com- 
mercial ascorbic acid in formulating the storage-sta- 
ble dosage formulations of the present invention, it 
should be recognized that conventional dry powder 
Vitamin C formulations have certain limitations. For 
example, the flow characteristics of two such prod- 
ucts are impaired because of the recognized hygro- 
soopicity of ascorbic acid (see, for example, Pipher 
U.S. Patent No. 2,846,353, at column 2, lines 21-27). 
In addition, it has long been known that ascorbic acid 
is a reducing agent which, upon oxidation (e.g., during 
storage at elevated temperatures), is susceptible to 
discoloration (see, for example, Magid U.S. Patent 
No. 3,493,659, at column 1, lines 21-23). For these 
reasons, the preferred formulation in accordance 
with the present Invention includes the use of crys- 
talline ascorbic acid or crystalline physiologically ac- 
ceptable asoorbate salts. 

The crystalline ascorbic acid materials referred to 
herein include both ascorbic acid per se, and the 
physiologically acceptable cation Ic asoorbate salts, 
e.g., sodium asoorbate, calcium asoorbate, and mag- 
nesium asoorbate. The crystalline ascorbic acid ma- 
terials are generally rhomboid shaped, plate-like 
crystals which may have particle sizes passing any- 
where from 200 to 1 0 mesh screens, with crystals of 
medium-fine grade (30-80 mesh) being particularly 
preferred. Trie crystals may be directly incorporated 
in the dry powder formulations of the present inven- 
tion. 

The crystalline ascorbic acid materials utDized 
herein are commercially available substances which 
may be produced by the hydrogenation of D-glucose 
to D-sorbhol, followed by the microbial oxidation to L- 
sorbose, carboxyiation to diacetone-2-keto-L-galonic 
acid, and conversion to ascorbic acid by heating with 
hydrogen chloride. The asoorbate salts may of course 
be produced directly from the acid if desired. 

The structure of the crystalline ascorbic acid ma- 
terials utilized in accordance herewith has been elu- 



15 



20 



25 



30 



35 



40 



45 



3 



5 



EP 0 444 000 B1 



6 



cidated In the literature (see The Crystal Structure of 
L-Ascorbic Acid Vitamin C~ J. Hvoslef, Acta Chemi- 
ca Scandinavica, 18, Na 3, 1884. pp. 841-842). It has 
thus been shown by Fourier mapping that crystalline 5 
ascorbic acid possesses the following, generally ac- 
cepted structural formula: 



commercially available from a number of sources. 

The amount of calcium carbonate and ascorbic 
acid used in accordance with the present invention 
depends upon the amount of glucosamine sulphate to 
be delivered by the individual oral dosage. In all cas- 
es, there should be an amount of ascorbic acid and 
calcium carbonate sufficient to be effective to stabil- 
ize the measured amount of glucosamine sulphate to 
be delivered by the dosage. While not wishing to be 
bound by any particular theory of operation, it is be- 
lieved that the ascorbic acid should be present in an 
amount effective to prevent the oxidation of the glu- 
cosamine sulphate and the calcium carbonate should 
be present in an amount effective to dessicate the 
glucosamine sulphate. If a conventional dry powder 
ascorbic acid is used in the practice of the present in- 
vention, it is advisable to use additional calcium car- 
bonate to compensate for the hygroscopic properties 
thereof. 

The amount of glucosamine sulphate used in the 
practice of the present invention depends upon the 
reason for prescribing and/or dispensing thereof. Typ- 
ical single oral dosages could include from between 
50 mg to 1500 mg. In preferred formulations, be- 
tween 100 mg and 1000 mg may be used. In a more 
preferred embodiment of the present Invention be- 
tween 200 mg and 500 mg are used. Most preferably, 
the formulation in accordance with the present inven- 
tion includes about 400 mg of glucosamine sulphate. 

The amount of ascorbic acid used in accordance 
with the present invention should be at least 25 mg 
per 100 mg of glucosamine sulphate. In a preferred 
embodiment of the present invention, the amount of 
ascorbic acid should be between 25 mg and 100 mg 
and more preferably about 75 mg per 100 mg of glu- 
cosamine sulphate. 

The amount of calcium carbonate used in accor- 
dance with the present invention should be at least 35 
mg per 100 mg of glucosamine sulphate. In a prefer- 
red embodiment In accordance with the present in- 
vention, the amount of calcium carbonate should be 
between about 37 mg and about 100 mg and more 
preferably about 75 mg per 100 mg of glucosamine 
sulphate. 

It may be acceptable to add tabletlng adjuvants to 
help t he f lowabflity of t he materials, their compaction, 
color, taste, binding and the like. However, the inclu- 
sion of these ingredients should be limited to those 
which wiO not adversely effect the health of the pa- 
tient to which they are administered or complicate the 
stabilization of the glucosamine sulphate. 

Conventional tableting adjuvants and the con- 
ventional amounts used are described in Lieberman 
et a!., Pharmaceutical Dosage Forms-Tablets, vol- 
ume 1, 2d Ed., published by Marcel Dekker, Inc., in 
1 989. Tableting adjuvants clearly do not include other 
"active 0 ingredients such as the amino acids descri- 
bed in the 4.772,591 patent discussed previously. 



OH Oil 15 

The 5-member ring is substantially planar. The mate- 
rial has a monociinic crystalline structure, usually in 
plate-like form with occasional needles, four mole- 
cules of the ascorbic acid defining a unit cell. Two unit 20 
ceils form pairs in pseudo-symmetrical order, where- 
by the molecules as well as the unit cells are connect- 
ed by hydrogen bonding. The resultant planar crystals 
are thus slidable relative to each other, permitting 
them to act as a dry lubricant to impart free flowability 25 
to powders which otherwise tend to cake, stick or 
clump during encapsulation or tableting thereof. 

In addition, the individual ascorbic acid (orascor- 
bate) crystals are readily fracturabie due to the lack 
of extreme density and strength within the individual 30 
crystal structures. It Is thus possible to break and 
compact the individual crystals upon subjecting the 
dry powder formulations containing the same to com- 
pressive forces during encapsulation or tableting. The 
dry powder formulation incorporating the crystalline 35 
ascorbic acid materials are thus readily compressible, 
as well as free flowing. 

It is further believed that the crystaDine synthetic 
ascorbic acid materials utilized in accordance with 
the present invention are more stable than natural as- 40 
corbie acid crystals or the amorphous, fine powder 
ascorbic acid utilized in conventional multi-vitamin 
formulations. Materials of these latter types have 
been described as being subject to oxidation upon ex- 
posure to air and light (see the Merck Index. 8th Edi- 45 
tion, 1988. p. 105). The synthetic crystalline ascorbic 
acid utilized in the formulations hereof may, because 
of the existence of hydrogen bonding in the crystal, 
be less susceptible to autoxidation to dehydro-ascor- 
bic acid and thus exhibit superior stability. so 

The incorporation of crystalline ascorbic acid into 
dry powder formulations having improved flow and 
compressibility characteristics was described in U.S. 
Patent No. 4,454,125. 

According to The Merck Index. 9th edition, cal- 55 
cium carbonate exists In nature and the minerals ara- 
gonite, caJcite and vaterite. Calcium carbonate Is gen- 
erally an odorless, tasteless powder or crystal which 
Is practically insoluble In water. Calcium carbonate is 
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In a preferred embodiment in accordance with 
the present Invention, the use of crystalline ascorbic 
acid or a physiologically acceptable crystalline ascor- 
bic salt in the formulation eliminates the need for such 
adjuvants. 

The present invention includes the realization 
that the stabilization of glucosamine sulphate will re- 
quire a compound solution involving a plurality of in- 
gredients working in concert The invention also in- 
cludes an understanding of the nature of the instabil- 
ity of glucosamine sulphate and the development of 
a protocol and formulation whereby stability may be 
enhanced. By the practice of the present invention, 
the shelf life of glucosamine sulphate capsules may 
be extended from about three months to an expected 
1 to 3 years. This allows for large scale production to 
be commercially feasible. 

The method in accordance with the present in- 
vention involves providing a measured amount of glu- 
cosamine sulphate and homogeneously admixing 
therewith, an appropriate amount of stabilizing ingre- 
dients. Thus, once the amount of glucosamine sul- 
phate to be delivered in each dosage has been deter- 
mined and a sufficient amount of glucosamine sul- 
phate raw material has been provided to accommo- 
date the desirable number of dosage units to be pro- 
duced, an effective amount of ascorbic acid and cal- 
cium carbonate are admixed substantially homogene- 
ously therewith. 

The term "effective amount" means enough as- 
corbic acid and calcium carbonate to effectively sta- 
bilize the measured amount of the glucosamine sul- 
phate. 

The mixture is then formed into one, era plurality 
of individual oral dosage forms including capsule, tab- 
lets, suspensions and the like, having enhanced stor- 
age stability. 

In a most preferred embodiment in accordance 
with the present invention, the oral dosage form is a 
capsule. 

The foregoing wfll be better understood with ref- 
erence to the following example. The example is for 
purposes of illustration and is not to be considered 
limiting as to the scope and nature of the present In- 
vention. 

EXAMPLE I 

22.857 kg of glucosamine sulphate (Pfansftfehl 
Labs. Inc. of Waukegan. Ill, Lot No. 19470A) 17.142 
Kg of crystalline ascorbic acid (Hoffman- LaRoche, 
Nutley, NJ Lot No. 276119) and 17.142 kg of extra 
heavy precipitated calcium carbonate (White Pigment 
Corp., Florence, VT, Lot No. 9267) were used. The 
glucosamine sulphate was added to a 283 1 (10 cu.ft). 
Patterson-Kelly twin shell tumble blender and tum- 
bled for approximately 10 min. to break up any ag- 
glomerates. The planar crystalline ascorbic acid is 



then added and the two components are mixed for 
approximately an additional 20 min. The extra heavy 
precipitated calcium carbonate is then added and 

5 mixing is conducted for approximately an additional 
45 min. The resulting admixture was loaded into the 
powder hopper of a Zanasl AZ-20 Intermittent motion 
capsule filling machine in batches of 20 kg. The 6 
powder dosatora and pistons were treated with a 

10 3/1 000 mm chrome/nickel/boron coating and polished 
with diamond grit by Isometric Microf Inishlng Co. in 
Edison, NJ for Increased lubricity. Dosators are set at 
2.1 cm, powder pan set at 5.5 cm and dosator com- 
pression set at "000". Room humidity must be kept 

15 between 30-45% at 1 7-1 9°C (62-66°F). Capsules are 
filled at a rate of 1 4,300 per hour to a f Ql weight of 1 .0 
g into 2 piece hard gelatin capsules of size "00" from 
Pharmaphn Corp., Windsor, Canada. 

20 

Claims 

1. A method of stabilizing an oral dosage form of 
glucosamine sulphate, characterized by admix- 

25 ing. substantially homogeneously with said glu- 
cosamine sulphate, ascorbic acid in an amount of 
at least 25 mg per 100 mg of glucosamine sul- 
phate and calcium carbonate in an amount of at 
least 35 mg per 1 00 mg of glucosamine sulphate 

30 so as to form said oral dosage form having en- 
hanced storage stability. 

2. The method of stabilizing an oral dosage form of 
glucosamine sulphate according to Claim 1 , char- 

35 acterized by said ascorbic acid being present in 
an amount of between 25 mg and 1 00 mg per 1 00 
mg of said glucosamine sulphate. 

3. The method of stabilizing an oral dosage form of 
40 glucosamine sulphate according to Claim 2, char- 
acterized by said ascorbic acid being present in 
an amount of 75 mg per 1 00 mg of said glucosa- 
mine sulphate. 

45 4. The method of stabilizing an oral dosage form of 
glucosamine sulphate according to Claims 1-3, 
characterized by said ascorbic acid being crystal- 
line ascorbic acid or a physiologically acceptable 
crystalline ascorbate salt 

so 

5. The method of stabilizing an oral dosage form of 
glucosamine sulphate according to Claim 1 , char- 
acterized by said calcium carbonate being pres- 
ent in an amount of between 37 mg and 100 mg 

55 per 1 00 mg of glucosamine sulphate. 

6. The method of stabilizing an oral dosage form of 
glucosamine sulphate according to Claim 5, char- 
acterized by said calcium carbonate being pres- 



9 



EP 0 444 000 B1 



10 



ent in an amount of 75 mg per 100 mg of gluco- 
samine sulphate. 

7. A storage-stable oral dosage formulation of glu- 5 
oosamine sulphate characterized by a homoge- 
neous admixture of ascorbic acid in an amount of 

at least 75 mg per 100 mg of glucosamine sul- 
phate and calcium carbonate in an amount of at 
least 35 mg per 1 00 mg of glucosamine sulphate. 10 

8. The storage-stable oral dosage formulation ac- 
cording to Claim 7, characterized by said ascorbic 
acid being present in an amount of between 25 

mg and 100 mg per 100 mg of said glucosamine 15 
sulphate. 

9. The storage-stable oral dosage formulation ac- 
cording to Claim 8, characterized by said ascorbic 

acid being present in an amount of 75 mg per 1 00 20 
mg of glucosamine sulphate. 

10. The storage-stable oral dosage formulation ac- 
cording to Claims 7-9, characterized by said as- 
corbic acid being crystalline ascorbic acid or a 25 
physiologically acceptable crystalline ascorbate 

salt 

11. The storage-stable oral dosage formulation ac- 
cord ing to Claim 7, characterized by said calcium 30 
carbonate being present in an amount of between 

37 mg and 100 mg per 100 mg of said glucosa- 
mine sulphate. 

12. The storage-stable oral dosage formulation ao- 35 
cording to Claim 11, characterized by said cal- 
cium carbonate being present in an amount of 75 

mg per 100 mg of said glucosamine sulphate. 



PatentansprGche 

1. Verfahren zur Stabilisierung einer oralen Verab- 
reichungsfbrm von Glucosaminsulfat, dadurch 
gekennzeichnet da& man mit dem Glucosarrrin- 45 
sutfat Ascorbins&ure in einer Menge von mtnde- 
stens 25 mg pro 100 mg Glucosaminsulfat und 
Calciumcarbonat in einer Menge von mindestens 

35 mg pro 100 mg Glucosaminsulfat im wesentii- 
chen homogen vermischt, urn eine oraie Verab- so 
reichungsform mit erhShter Lagerstabilitat aus- 
zubQden. 

2. Verfahren zur Stabilisierung einer oralen Verab- 
reichungsform von Glucosaminsulfat gemfifc An- 55 
spruch 1, dadurch gekennzeichnet daft die 
Asoorbinsaure in einer Menge von zwischen 25 

mg und 100 mg pro 100 mg des GiuoosaminsuJ- 
fats vorhanden 1st 



3. Verfahren zur Stabilisierung einer oralen Verab- 
relchungsform von Quoosaminsulfat gemaG, An- 
spruch 2, dadurch gekennzeichnet, dafi die 
Asoorbinsaure in einer Menge von 75 mg pro 100 
mg des Gluoosaminsulfats vorhanden 1st 

4. Verfahren zur Stabilisierung einer oralen 
Verabreichunsform von Glucosaminsulfat gemafc 
einem der Anspruche 1 bis 3, dadurch gekenn- 
zeichnet; da& die Ascorbinsaure elne kristalline 
Ascorbins§ure Oder ein physldogisch annehm- 
bares kristailines Ascorbinsauresalz ist 

5. Verfahren zur Stabilisierung einer oralen Verab- 
relchungsform von Glucosaminsulfat gemaS An- 
spruch 1, dadurch gekennzeichnet, da& das Cal- 
ciumcarbonat in einer Menge von zwischen 37 
mg und 100 mg pro 100 mg Glucosaminsulfat 
vorhanden ist. 

6. Verfahren zur Stabilisierung einer oralen Verab- 
reichungsfbrm von Glucosaminsulfat gemaG. An- 
spruch 5, dadurch gekennzeichnet, daft das Cal- 
ciumcarbonat in einer Menge von 75 mg pro 100 
mg Glucosaminsulfat vorhanden ist 

7. LagerstabOe Formulierung von Glucosaminsulfat 
zur oralen Verab re ichung, dadurch gekennzeich- 
net daft sle eine homogene Mischung mit Ascor- 
binsiure in einer Menge von mindestens 25 mg 
pro 100 mg Glucosaminsulfat und Calciumcarbo- 
nat in einer Menge von mindestens 35 mg pro 100 
mg Glucosaminsulfat ist 

8. LagerstabOe Formulierung zur oralen Verabrei- 
chung gemiB Anspruch 7, dadurch gekennzeich- 
net daE die Asoorbinsaure in einer Menge von 
zwischen 25 mg und 100 mg pro 100 mg Gluco- 
saminsulfat vorhanden ist. 

9. LagerstabOe Formulierung zur oralen Verabrei- 
chung gemafc Anspruch 8, dadurch gekennzeich- 
net daft die Asoorbinsaure in einer Menge von 75 
mg pro 100 mg Glucosaminsulfat vorhanden ist. 

10. LagerstabOe Formulierung zur oralen Verabrei- 
chung gemaB einem der Anspruche 7 bis 9, da- 
durch gekennzeichnet daft die Ascorbinsaure 
kristalline Ascorbinsaure Oder ein physio] ogisch 
annehmbares kristailines Ascorbinsauresalz ist. 

11. LagerstabOe Formulierung zur oralen Verabrei- 
chung gemaS Anspruch 7, dadurch gekennzeich- 
net daft das Calciumcarbonat in einer Menge 
zwischen 37 mg und 100 mg pro 100 mg Gluco- 
saminsulfat vorhanden ist 

12. LagerstabOe Formulierung zur oralen Verabrei- 



6 



11 
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chung gemiU Anspruch 11, dadurch gekenn- 
zeichnet, da& das Caldumcarbonat in einer Man- 
ge von 75 mg pro 100 mg Qucosaminsurfat vor- 
handen ist 5 



Revindications 



mine. 

8. Formulation d'une dose orale stable au stockage 
selon la revendication 7, caracterisee en ce que 
la quantite d'acide ascorblque est comprise entre 
25 mg et 100 mg pour 100 mg de sulfate de glu- 
cosamine. 



1. Precede de stabilisation d'une forme pour dose 10 
orale de sulfate de glucosamine, caracterise en 

ce qu'fl consiste a melanger d'une maniere sen- 
siblement homogene avec ledit sulfate de gluco- 
samine, de I'acide ascorbique selon une quantite 
au moins egale a 25 mg pour 100 mg de sulfate 13 
de glucosamine et du carbonate de calcium selon 
une quantite au moins egale a 35 mg pour 1 00 mg 
de sulfate de glucosamine, de maniere a consti- 
tuent ne forme pour dose orale ayant une stabilite 
au stockage renforcee. 20 

2. Proced6 de stabilisation d'une forme pour dose 
orale de sulfate de glucosamine selon ia revendi- 
cation 1 , caracterise en ce que la quantite d'acide 
ascorblque est comprise entre 25 mg et 100 mg 25 
pour 100 mg dudit sulfate de glucosamine. 

3. Precede de stabilisation d'une forme pour dose 
orale de sulfate de glucosamine selon la revendi- 
cation 2, caracterise en ce que la quantite d'acide 30 
ascorbique est de 75 mg pour 100 mg dudit sul- 
fate de glucosamine. 



9. Formulation d'une dose orale stable au stockage 
selon la revendication 6, caracterisee en ce que 
la quantite d'acide ascorbique est de 75 mg pour 
100 mg de sulfate de glucosamine. 

10. Formulation d'une dose orale stable au stockage 
selon les revendications 7 a 9, caracterisee en ce 
que I'acide ascorbique est un acide ascorbique 
cristallin ou un sei cristallin d'ascorbate physbio- 
giquement acceptable. 

11. Formulation d'une dose orale stable au stockage 
selon la revendication 7, caracterisee en ce que 
la quantite de carbonate de calcium est comprise 
entre 37 mg et 1 00 mg pour 1 00 mg de sulfate de 
glucosamine. 

12. Formulation d'une dose orale stable au stockage 
selon la revendication 11, caracterisee en ce que 
la quantite de carbonate de calcium est de 75 mg 
pour 100 mg de sulfate de glucosamine. 



4. Precede de stabilisation d'une forme pour dose 
orale de sulfate de glucosamine selon les reven- 35 
dications 1 a 3, caracterise en ce que I'acide as- 
corblque est un acide ascorbique cristallin ou un 

sel cristallin d'ascorbate physioiogiquement ac- 
ceptable. 

40 

5. Precede de stabilisation d'une forme pour dose 
orale de sulfate de glucosamine selon ia revendi- 
cation 1 , caracterise en ce que la quantite de car- 
bonate de calcium est comprise entre 37 mg et 

100 mg pour 1 00 mg de sulfate de glucosamine. 45 



6. Precede de stabilisation d'une forme pour dose 
orale de sulfate de glucosamine selon la revendi- 
cation 5. caracterise en ce que la quantite de car- 
bonate de calcium est de 75 mg pour 1 00 mg de so 
sulfate de glucosamine. 



7. Formulation d'une dose orale de sulfate de gluco- 
samine stable au stockage, caracterisee en ce 
qu'elle comprend un melange homogene d'acide 55 
ascorbique suivant une quantite d'au moins 25 
mg pour 1 00 mg de sulfate de glucosamine, et de 
carbonate de calcium suivant une quantite d'au 
moins 35 mg pour 100 mg de sulfate de glucosa- 



